
Chapter 6

The Benefits for Recreational Fishing: Striped Bass

This chapter provides come preliminary estimates of the increase in
benefits to sport anglers from increases in water quality. We use a portion of
the 1980 National Survey of Fishing, Hunting and Wildlife Related Recreation,
referred to as USFWS data, to estimate the demand for and value of fishing
for striped bass in Maryland. This survey, while not designed for these
purposes, is the only data aet currently available which enables us to
investigate the recreational fishing of the Chesapeake. Striped bass is the
only specie. important to the Chesapeake Bay recreational fishery for which
there is sufficiently detailed-catch information to link water quality changes to
the benefits of sportfishing.

The link between improved water quality and changes in recreational
fishing demand depends on the ecological connection between water quality
and catch rates and the behavioral connection betwean catch rates and fishing
activities. Descriptive and analytic studies of the Bay have focused on the
impacts of water pollution on the density and productivity of fish stocks.
Lower dissolved oxygen, declines in SAV, and increases in water toxicants all
appear to have an impact on fish stocks. Further, where records are kept for
commercial fisheries, there haa been a substantial decline in landings per unit
effort, especially for those species which spawn in the Bay or ita tributaries

It is plausible to expect considerable benefits to recreational fishermen
from improvements in water quality. The number of recreational anglers is
quite large, baaed on information from the primary sources of data on
saltwater recreational fishing in Maryland. Estimates of saltwater fishing
participation in Maryland during 1980 range from 539,000 anglers over 16
years of age taking 4.1 million trips to somewhat over 800,000 anglers of all
age. taking 2.7 million trips (U. S. Fish and Wildlife Service and Bureau of
Census; U. S. National Marine Fisheries Service; William et al.). According to
NMFS and State of Maryland data, each saltwater angler took approximately
three trips, while USFWS estimates approximately 7.6 trip. and 9.0 days fished
per angler.

Data on striped bass fishing are somewhat more difficult to obtain.
According to the Maryland Department of Natural Resources, roughly 203,000 of
the saltwater trips were for stiped bass. Our analyais of the USFWS data
indicates that 239,000 anglers (over 16 years of age) fished for striped bass
in Maryland and Sussex County, Delaware, fishing for approximately 2.1 million
days, or roughly 8.8 days per angler. Estimates of the striped baas
recreational catch in Maryland range from 211,000 to 377,000 fish, a total
weight of 200 to 474 metric tons. The USFWS data are not well suited for
estimating aggregate catch, because the survey used waa designed primarily
for other purpose., even though catches are self-reported by respondents for
come saltwater species, notably striped bass.
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Table 6.1 provides some descriptive information about the sample of
anglers which was analyzed in this portion of the study. The sample was
partitioned into two groups baaed on whether the individual fished for striped
bass or not. Individuals in the two subsamples are very similar in the amount
of fishing and hunting done and in their exprience, income, age, education,
and other demographic makeup, Striped baea fishermen, on average, showed a
slightly higher propensity to own a boat and to allocate more money to
hunting and fishing activities, though these differences are not significantly
different from zero due to the high within-subsample variation.

Table 6.1

Characteristics of Striped Bass Fishermen
and Other Fishermen and/or Hunters in the Sample

Striped Baaa Non-Striped Baaa
Fishermen Fishermen

Number of Individual in Sample

Average

Average

Percent

Average

Average

Average

Percent

Percent

Percent

Average

Average

Average

Average

Percent

Percent

Number of Days Fishing, Striped Baas

Number of Days Fishing, All Species

Who Also Hunted

Number of Days, Hunting

Years of Fishing Experience

Age When First Fished

Owning Inboard Boat

Owing Outboard Boat

owning Other Boat

Household Income

Fishing/Hunting Budget in 1980
Agea

Years of Schooling

Working in Job or Business

from Urban Areas

184

11 daya

28 daya

41%

17 daya

24 years

10

19%

42%

17%

$28,300

$982

38

13 years

70%

44%

576

0 days

2’7 daye

37%

15 days

24 years

12

7%

28%

12%

$27,600

$588

38

13 years

73%

38%

aThe sample is for individuals 16 yeara of age and over.
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A Description of the Data

The 1980 National Survey of Fishing, Hunting, and Wildlife-Associated
Recreation was the source data for analysis. Of the available data sets on
Chesapeake Bay sportfishing, the portions of this survey relating to saltwater
recreational fishing in Maryland, and by Maryland residents, offered the best
prospects for modelling the effects of water quality improvements. This data
set oontained the essential variables for estimating recreational fishing demand
functions, including information on (a) trips taken by destination; (b) costs
incurred by recreationists for goods and services used in recreation; (c)
household income; and (d) catch rates reported by anglers for certain
species.

The survey consisted of two parts. The first was a telephone screening
of households, predominantly by telephone interviews, to collect demographic
characteristics and to determine the hunting, fishing, and non-consumptive
recreation activities of household members during 1980. The second part was
a detailed questionnaire administered (typically in person) to selected
individuals who indicated they had hunted or fished in 1880, collecting
information on activities and expenditures. Of the 30,300 fishermen and
hunters and 6,000 non-consumptive users interviewed nationwide, 760 pursued
some or all of these activities in Maryland. These 760 individuals were the
subject of this analysis.

Of the 760 who hunted, fished or Participate in non-consumptive
wildlife-related activities in Maryland, 456 indicated they participated in some
form of saltwater fishing. Catch rate estimates were only obtained for a
limited number of saltwater and estuarine species, with striped baas the only
recorded species relevant to Maryland. One hundred eighty-four individuals
indicated they fished for striped baas in 1960.

The survey waa designed to provide estimates of recreation activities and
expenditures at the state level, and states were divided into large subregions
for purpose. of identifying trip destinations. Maryland was divided into four
such regions, three of which border the Chesapeake and were the location of
striped bass fishing. Broadly defined, the four areas are: the Southeastern
Chesapeake region, Northern Chesapeake, Southwestern Chesapeake, and
Northwestern Maryland. Significant numbers of Maryland residents also fished
for striped baaa in Sussex County, Delaware. Of the 184 striped bass
fishermen in the sample, 16 reported fishing in Delaware, 46 indicated they
fished for striped baaa in the Northern Chesapeake, 59 fished in the
Southeastern Chesapeake region, and 86 in the Southwestern Chesapeake
(Table 6.2).

The data aet includes days fished for ● trtped bass and other species,
rather than number of trips by specie., the latter being the preferable
measure for travel cost models. The survey did, however, include the total
number of trips to each region. Aggregating over all areas to get total trips
and all species to get total days
about 4.1 million trips and fished
of 1.17 days/trip. Thus, the two
one another.

fished, it was determined that anglers took
about 4.8 million days, yielding an average
measures may not be bad approximations of
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Table 6.2

Sample Distribution Number of Fishermen, Days of Striped Bass Fishing
in 1880, and Catch Rate, By Regions

Number Mean Striped Mean Catch Rate
Region Who Visitad Baas Days Fish/Day

Sussex DB 16 6.8 4.4

Northern Chesapeakea 46 9.6 4.9

Southeastern Chesapeakeb 59 11.3 3.3

Southwestern Chesapeake 88 8.8 2.8

‘Baltimore City and Bait imore, Carroll , Cecil , Harford, Kent , and Queen Anne’s
counties.

bCarol ine, Dorcester, Somerset, Talbot, Wicomico, and Worcester count ies.
cAnne Arundel, Calvert, Charles, Howard, Montgomery, Prince George’s, and St.
Mary’s counties.

While detailed information was collected on costs of travel, lodging, food,
fees, and other expenses incurred during recreation trip., these costs were
not area specific; instead total expenditures over all saltwater fishing trips to
all areas (regardless of species sought) were collected for eaoh cost category.
The variable cost of trips to a single area could be determined only by
prorating total variable costs according to distance travelled. The method
ueed in this analysis waa to determine the total miles travelled by the
individual for all saltwater fishing trip. in 1980, aa the ● m of products of
round trip miles travelled to (the usual fishing location in) each area and the
number of trips taken to each area, The fraction of total variable fishing
expenses prorated for eaoh trip to each site waa the round trip miles
travelled to the site divided by total miles travelled. The money coat of a
trip to each site waa this fraction times the reported total variable costs for
saltwater fishing. Espressed as a formula,

where MC i j is the money coat of a trip by individual i to area j, Mi j is the
round trip miles travelled by individual i to area j, 01 j is the number of trips ‘
individual i takes to area j, VC 1 is individual i’. reported saltwater fishing
variable costs, and there are n areaa.

The coat of time spent in recreation
demand. The ● urvey data were not ideal
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information was collected on the time spent in travel or at the site on each
trip. However, miles traveled is a reasonably good proxy for time spent in
travel. The procedure used here waa to assume an average rate of speed
during travel of 40 miles per hour and that the annual household income
divided by the number of hours in the average full-time work year (2,040)
was a suitable approximation for the wage rate. Then, the value of time
travelled  was determined as the product of the amount of time spent in travel
and 40 percent of the wage rate. Expressed as a formula,

[1Y*
=Mtj-m

where TC i j is the time coat for individual i travelling to
household of person i, and M i I is, again, round-trip miles.

area j, y i is the
Of course, this is

a rather arbitrary formulation for time cost based on a series of restrictive
assumptions, but preferable ways of treating the value of time were not possi-
ble given the available data. The full price of a trip is then calculated as
the sum of the time and money prices for each individual TP1 = MC 1 + TCi.

In the survey, respondents were asked to estimate their average catch
rate per day for selected species. Unfortunately, there was a lag of up to a
year or more between the time the fishing trip was taken and the time the
questionnaire was answered. There is evidence (e.g. Deuel, Hiett and Worrall)
that fishermen do not accurately remember numbers of fish caught or their
sizes well beyond a period of a few months. A comparison of the USFWS data
and data collected by the State of Maryland suggests that the USFWS data
might contain an upward bias in reported catch rates. The sample and
population average catch rates were both somewhat over three striped bass
per day, which is considerably higher than the State of Maryland data which
suggests a catch rate for the came period of one striped bass per day. When
the sample catch rates were extrapolated to estimate total 1980 catch, the
estimate was an order of magnitude or more larger than the published
estimates noted in the introduction, although some of this difference may be
attributable to difference. in estimates baaed on total trips versus total days.
The fact that sample catch rates do not predict aggregate catch well does not
invalidate their uae as quality indicators, however. As indicators of the
quality factors which signal individuals' fishing decisions, sample catch rates
may perform quite well.

The survey data contained a categorical variable measure of household
income. A second measure was also calculated: total budget for fishing and
hunting recreation, the sum of all fishing and hunting-related expenditures in
1980. If the individual has a weakly separable utility function and determines
first the total amount of income to allocate to hunting and fising recreation,
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the fishing and hunting budget to a more relevant income constraint than
overall household income. The fishing/hunting budget measures, however, is
subject to potential errors Of measurement, both from faulty recall by
respondents and from year-to-year fluctuations due to purchase of major
durable goods.

The Basic Model

For a variety of reasons, the model we estimate for recreational fishing is
different from the recreational beach uee and boating model. In the beach
use and boating estimations , trip data existed for a number of
quality-differentiated sites. In the fishing data, trips are available only by
region. There are only four of these regions, and each is large so there can
easily be as much variation within any region M there in among the regions.
Further, 164 of the 184 striped bass anglers in the sample visited only one
region. Rather than estimating four demand curves, we have estimated a
single equation where the dependent variable is the sum of the trips to all
sites.

The handling of the quality variables differs al- For recreational
boating, w. ueed a varying Parameter model because the quality variable,
scientific measures of water quality, varied across sites but not across
individuals. The quality variable in recreational fishting, catch rate, varies
across individuals. Consequently, we need not use a varying parameter
model. Instead we uee the observation on the reported catch in arena where
the individual took his trips. The data set includes many individuals who did
not fish for striped bass. For these individual, costs and catch rates were
inferred.

The fishing model estimated waa

(6.1)

where xi is the number of days taken by the ith individual, TCi is the
individual’. full coat (in dollars per trip) of striped bass fishing, CR1 is the
catch rate (fish per day), IB 1 and OB i are (0,1) variables denoting availability
of an inboard or outboard boat for fishing, respectively; and BD1 is the
individual’. fishing/hunting budget in dollar. per year.

No eubatitute sites were specified in the model because the regions were
so broadly defined that they might not in fact act as substitutes for each
other. There is probably extensive substitution among sites within each
region that cannot be captured at all given the level of aggregation we face;
and the sample data indicates that only about 10 percent of respondents
visited more than one region. Instead, the price and catch rate for
Participant who visited more than one site were calculated as the mean of
price. and catch rate. at each region visited, weighted by the day. fished.

Only slightly more than one-quarter of the respondents who either hunted
or fished in Maryland reported having fished for striped bass. This level of
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non-participation implies a serious censored variables problem. There are
several ways of handling this problem in recreational demand models. We
explore these approaches in Chapter 4 of Volume I of this report. For the
current task of estimating fisheries demand models, we choose the following
simple Tobit formulation:

(6.2) x= (#’z + e j?l’z+u>o
o J5?’Z +840

where z is the vector of explanatory variable.. The Tobit model imposes come
rather extreme restrictions on individual behavior that more general sample
selection models avoid. But for preliminary results, we accept these
restrictions for the sake of simplicity.

Determining the relevant price and catch rate for non-participants was
problematic. For these individuals, it was not known which of the four
price-quality combinations were moat relevant to their decision to go/not go
striped bass fishing. In the application we used the minimum price to access
a striped bass “site” and its corresponding catch rate.

Welfare measures are calculated, in principle, the “ same way as for the
varying parameter. model. That is, the benefits of an increase in catch rates
are given by the change in consumer’a ● mplua which, for the linear model
above, is

(6.3) ,cs=?M!z!LK@El

-2;1 -2;,

where 81 is the own-price coefficient, and x is the individual’s trip level.

Empirical Results

The model in equations (6.1) and (6.2) was estimated using the maximum
likelihood method of LIMDBP. Table 6.3 gives the results which will be used
for preliminary benefit estimation, along with the sample means of the
variables. The results in Table 6.3 are for a model in which actual catch
rates reported were used for participant, and a predicted catch rate was
used for non-participants. We also estimated a model in which predicted catch
rates were used for every individual In the latter estimation, the coefficient
estimates remained basically unchanged, but the standard error on the catch
rate coefficient increaseddresulting in a t-statistic of about 1.3.

The coefficient estimates all have intuitively correct signs, and they are
different from zero at better than the 5 percent significance level Having an “
inboard motorboat seems to induce more striped bass tripa than having an
outboard motorboat. The own-price elasticity for Participant is about minus
one, while the catch rata elasticity for participant is about .10,
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Table 6.3

Tobit Estimation of the Demand for Striped Bass Fishing

Explanatory Coefficient Mean of
Variable Estimate t-statistic Variable

Constant (C) -10.6 -5.79 1.00

Own price (’IT) -.336 -7.52 $27.2

Catch rate (CR) ● 337 2.13 3.2 fish/day

Inboard Motor ( IB) 12.65 4.49 .10

Outboard Motor (OB) 6.66 3.47 .31

Budget (FHB) 1.40 3.04 . 70($000)

~a = 18.3
N = 760

We can use the estimated coefficients in Table 6.3 to estimate welfare
effects of increases in catch rates. As in Chapters 4 and 5, two estimates of
consumer surplus are provided. Method A employs predicted trips plus
changes in predictions whereas Method B uses actual trips plus changes in
predictions.

It is rather eaay to expand sample results to the population, since the
Fish and Wildlife Survey includes sample weight or sample expansion factors.
These weights account for the fact that different population strata are
sampled disproportionately. Consumer's ● rplua for the population is simply
the weighted sum of the surpluses of the sample observation:

(6.4) Cs= : -(xf)a ft
1 2$1

where a is the sample size and f 1 is the expansion factor.

Table 6.4 gives
the estimate of the
in 1880, baaed on
substantially, with
predicted.

the estimates of aggregate surplus. The first column is
value of access to striped baas fishing as
1980 prices. The actual and predicted
the actual being more than three time.
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Table 6.4

Aggregate Consumers' Surplus for Striped Bass Fishing:
Effect of Changing Catch Rates, 1960

(Population of Maryland Hunters and Fishermen)

Aggregate
Consumer Surplus Change with Change in Catch Rate
Surplus
for Access 20% Decrease 10% Increase 20% Increase

. ..*.. . . Thousands of Dollars . . . . . . . . .

Predicted (Method A) 14,652 -572 314 1,501

Actual (Method B) 54,196 -422 231 4s1

The second, third and fourth columns in Table 6.4 give the net impact of
a 20 percent reduction, 10 percent increase and 20 percent increase,
respectively, in the striped baa. catch rate compared with the level perceived
in 1960. Here the actual and predicted results are closer, especially for the
10 percent changes.

The numbers that are most interesting for environmental policy on the
Chesapeake are found in the third and fourth columns. These figures are
rough estimate. of the dollar amount people who currently fish or hunt in
Maryland might gain annually from improving striped baas fishing.

There are a number of complicating factors which cannot be integrated
into our preliminary calculations of benefit estimates. First, consider how long
it would take for environmental policy to produce a ● ubdantid, sustainable
increase in catch rate. Reduction in effluents for one year will have only a
small effect. To improve ambient water quality enough to bring about better
striped bass reproduction and survival could take many years.

The second question relates to the role of expectations regarding catch.
Aaide from the likely bias and high noise in the catch rate estimate, what
respondents report is the ox post realisation of catch rates, while their
decisions regarding whether, when, and how frequently to go are baaed on
expectation about the catch rate, ex ante. Consequently, while recalled ex
post catch rate is the best quality variable we could obtain for striped baas
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fishing, we need to be skeptical about its implications for the relationship
between days taken and expected catch rate.

The second question concerning these benefit estimates is whether, given
sufficiently improved ambient water quality, the catch rates are sustainable.
The answer is no. Better catch rates induce more fishing and hence more
harvest. Since there is some evidence that overharvesting is partly
responsible for the decline in fish populations to begin with, it is likely that
healthier stocks will induce more harvesting. The long run equilibrium will
result in higher than current benefits, but smaller than the benefits which
implicitly assume that the increase in fishing effort will have no long run
effects on fish stocks.

Last, it is worth remembering that the benefit estimates are baaed on a
sample of households that hunted or fished in Maryland in 1980. If there are
people who currently do not hunt or fish, but would go striped bass fishing
if the fishing improved sufficiently, then the annual benefit estimates are an
underestimate.
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chapter 7

Conclusions

Restoration of Chesapeake Bay water qulity rewires substantial
resources on the part of public agencies, private firms and households. There
are many choices to be made in implementing programs to clean up the Bay.
This report haa described acme of the activities which would benefit from the
enhancement of Bay water quality. Chapters 2 and 3 described ways in which
people think about the Bay and benefit from better water quality. Chapters 4
through 6 contain descriptions of come recreational activities which would gain
from improved water quality. All of these chapters provide estimated
willingness to pay from potential improvements.

In deriving benefits, sometimes we 1000 eight of the informational content
of the models behind the benefit estimates, the estimated demand functions
themselves. Chapters 2 through 6 contain substantial new information about
the structure of demand for recreational activities associated with the
Chesapeake Bay. In nearly every instance where sufficient data were
available, recreators responded to travel and time costs in a manner consistent
with our theoretical model. They were also observed to be responsive to even
the crudest of water quality measures. Additionally, demographic variables
such as income, race, and boat ownership were observed to influence behavior.
As we turn to the benefit estimates, the reader is reminded not to consider
the “bottom-he” benefit figures as the only value of this report.

Demand for Chesapeake Bay Recreational Activities

The data and modelling exercises described in Chapters 3 through 6
provide a good picture of the recreational use of the Chesapeake Bay.
Chapter 3 includes an overall picture of Chesapeake recreational activities
derived from a random sample of all households in the Baltimore/Washington
SMSA’s (BWSMSA). This survey revealed that a full 43 percent of the BWSMSA
population used the Bay or intended to use it for recreation in 19S4.
Geographical distribution of users showed Anne Arundel County reaidenta (69
percent) moat likely to be Bay users and District of Columbia residents (21
percent) to be least likely (ace Table 3.1). The moat common recreational
activities were fishing, swimming and boating, with about a third of the Bay
users participating in all three activities. Of these activities, swimming was
enjoyed by more people than either of the other two, with 77 percent of users
participating. In the remaining chapters, each of these activities was looked
at in greater detail using specific surveys of subsamples of the population.

In Chaptar 4, wa provide two types of demand models for western shore
beach uae activity. Each draw. on an on-site sample of beach users at
western shore beaches in the summer of 19S4. The varying parameter model
is a modification of traditional demand models where the demands for tripe to
each cite are treated largely independently, but the difference in parameters
across sites are attributed in part to site characteristic. The discrete choice
model explains the choice among cites directly, as a function of site
characteristics, but does not handle the total number of trips well. Each type
of model gives a good description of one aspect of the recreational decision.
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From the results in Chapter 4 it is char that both money and time
access costs are extremely important in determining demand for trips to any
given beach, as are the costs of accessing alternative beaches. Whether or
not an individual owns a boat or recreational vehicle also affects demand for a
subset of beaches, those which have facilities for these capital goods. Demand
functions for trips to a site tend to pivot inward, becoming more elastic, with
declining water quality.

The results of the nested multinominal logit or discrete choice model of
beach use suggested acme similar and acme additional characteristics of
demand for this activity. Once again, money and time costs of access were
important this time in explaining the choice among sites. Additionally, the
availability of boating and recreational vehicle facilities increased the
likelihood of a boat or recreational vehicle owner to choose a site. An
interesting hypothesis was tested regarding the differential substitutability
among local beaches and among state beaches vis-a-vis the substitutability
between local and state beaches. Beach users seemed to consider local
beaches closer substitutes for one another than for state beaches. Individual
with larger parties or families were more likely to attend state beaches where
a variety of activities were available. The longer an individual had attended
western shore beaches, the more likely he was to use local rather than state
beaches.

Chapter 5 provides a rather extensive profile of boaters and boat owners
derived from a survey of boaters sponsored by Maryland Sea Grant and
Maryland Coastal Zone Management and from the BWSMSA telephone survey.
The boater survey subsample includes registered boat owners in Maryland.
The profile includes an analysis of characteristics which distinguish boat
owners from others and looks at these distinguishing characteristics b y
geographical area. Average household income, for example, is higher for boat
owners than non-owners, but this difference is only ● tatiatically significant in
Prince Georges, Anne Arundel and Calvert counties.

Considering the boats themselves, a different profile characterizes those
which are kept in the water all season (in marinas, moored, etc. ) than
characterizes boats which are trailered. As would be expected, trailered boats
are significantly smaller and less valuable, they are more likely to be
runabouts or workboats and their owners are likely to have less income than
the owners of boats kept in the water. Almost all trailered boats were used
for fishing at leastt Occasionally. About three-quarters of the non-trailered
boats were used for swimming at leastt Occasionally.

Table 5.4 summarizes the boat owners survey by county of residence,
revealing more about the geographical distribution of Bay users. Residents of
Baltimore and Anne Arundel counties accounted for 39 pecent of the trailered
boats and 45 percent of the non-trailered boats with Prince Georges County
and Montgomery County residents accounting for another 20 percent of
trailered and 12 percent of non-trailered boats.

The last of the descriptive information suggests the importance of water
quality to boaters. Water quality was considered either moderately or very
important in the selection of a boating area by 75 percent of the trailered
boat owners and by 76 percent of the non-trailered boat owners,
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A varying parameters model similar to the one used in Chapter 4 revealed
that trailered boat owners’ demand for trips from launch sites was affected by
access costs to the launch site and costs of accessing alternative sites. In
general, the demand for trips to any given site was Positively affected by the
value of the boat; i.e., individuals with more valuable boats took more trips.
The demand function fo r any given site tended to pivot inward and become
more elastic as water quality declined.

Owners of boats kept in the water do not choose launch sites when they
take a trip, and consequently we have no way of knowing where they boat.
As a result we cannot model their decisions in responnse to varying water
quality. For these individuals? simple demand functions were estimated.
Factors which significantly affected their demand for boating trip. included
the coat of a trip (negatively) and the value of the boat (positively).
Additionally it was determined that sailboat owners tend to take fewer trips
and their demand for trips is more price inelastic.c. Finally, boat owners who
fish while boating tend to demand more trips and their demand tend. to be
more price elastic.

In Chapter 6 information about ● portfishing on the Bay is presented.
Estimates of sportfishing activity vary by data source and range from 539,000
to 900,000 anglers in 19S0 and from 2.7 million to 4.1 million trips for that
came year. The two prominent sources of information on sportfishing are the
U. S. Fish and Wildlife Hunting and Fishing Survey and the U. S. National
Marine Fisheries Survey.

Our analysis in this chapter concentrated on ● tripod bass fishing since
this was the only species important to Chesapeake recreational fishing for
which ● ufflciently detailed data existed. One source (U. S. Fish and Wildlife)
reports that in 1960, 239,000 anglers fished for striped bass in Maryland and
Sussex County, Delaware and fished 2.1 million days in total. Table 6.1
presents come descriptive statistics of striped bass fishermen and other
Chesapeake Bay fishermen.

In the analytical section of Chapter 6, demand for sportfishing trips was
modelled as a function of the individual’. trip costs, catch rates, his annual
fishing/hunting budget and indices of types of boat ownership. All variables
affected the demand for trip. in the expected direction, with owners of
inboard motorboat likely to take more trips than those with outboard
(presumably smaller) motorboat.

l?~ of Benefits from Water Quality Improvements

While the analysis of the demand for recreational activities is worthwhile
in ita own right, more information about the size of rewards from Bay
restoration can be obtained, There are several reasons for computing
aggregate willingness to pay rather than simply providing descriptive
measures such as recreational use days. Obviously such measures cannot be
compared to the costs of restoration; they cannot even be added across
activities. A day of fishing is different from a day of swimming, and changes
in water quality have different effects on the benefits derived from the two
activities. Further, as we observed in Chapter 3, there is some willingness to
pay for clean water by people who do not use the Bay. If we limit ourselves
to descriptive measures such as user days, we ignore the returns to people
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who value cleaner water but do not uae it. Consequently, we have taken a
first step toward the logical, albeit venturesome, task of estimating the
aggregate benefits of improving the Bay’s water quality.

Caveats

The aggregation of benefits across activities and for the population at
large is venturesome because it is so filled with known difficulties. We can
take a systematic view of these potential errors by recalling the links between
environmental policies designed to reduce effluent pollution and the benefits
of environmental improvements. Policies influence effluents directly through
regulations and indirectly through changes in incentives. Reductions in
effluents will eventually improve the ambient water quality. Improvements in
ambient quality when perceived by individuals eventually lead to changes in
behavior toward the Bay, implying benefits. Further, when non-users per-
ceive improvements in the ambient water quality, they too will be better off.
There is potential for errors in the measurement of each link in this process.

The analysis of the previous chapters has concentrated on the connection
between ambient quality and economic benefits. It rests, however, on the
relationship between environmental policy, effluents, and ambient quality. The
considerable debate regarding the connection between effluents and ambient
quality suggests the potential for honest differences of opinion on the nature
of the ecological links. Similar uncertainty over the behavioral and perception
links exists.

While a complete catalog of the sources of potential error would take an
entire chapter, we describe broadly what we think the major difficulties are.
If the problems inherent in explaining the link between policy and ambient
quality are ignored, the foremost uncertainty is between ambient quality and
behavior. Recall briefly how this link waa estimated. For boating and beach
uae we used a varying parameters model to estimate the relationship between
the product of total phosphorus and nitrogen readings in 1977 and trips in
19S4. There is clearly substantial room for error in this relationship.

First, since people cannot perceive nitrogen and phosphorus, we must
assume that the nitrogen and phosphorus are approximate measures of the
ambient quality. It is not unreasonable to expect such a relationship to hold
in principle. Chapter 2 describes ways in which individuals form perceptions
of water quality. Some of the deductive and media-baaed means by which
individuals form quality perceptions may be directly related to effluent
discharges. Others, such as stimulants of sensory perceptions, may be highly
correlated with, or even caused by, nitrogen and phosphorus levels. Previous
studies which have attempted to link behavior to individual ambient water
quality indicator. (e.g. Binckley and Hanemann) have detected a
correspondence. Chapter 2 describes acme evidence which supports this ,
hypothesized link derived from our telephone survey of the BWSMSA and the
field survey of western shore beaches. Through the telephone a significant
relationship waa detected between a household perception of the water quality
in the Bay and ita likelihood to quit using the Bay. Additionally, a significant
relationship appeared between objective measures of the Bay's water quality
over time and the proportion of households who atopped using the Bay for
recreation because they perceived the Bay’s water quality to be unacceptable.
Finally, the user (field ) survey showed a positive correlation between
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meaaures of fecal coliform at each of nine beaches and the proportion of
households that found each beach unacceptable.

A further difficulty is the seven years which separate the
nitrogen/phosphorus readings and the recreational behavior, since 1977 was
the latest year for which complete information was available. While this is
clearly a source of potential error, there are a few reasons why it might not
be as bad as it seems. For one thing, the relative levels across different
regions of the Bay may have remained approximately constant even if absolute
levels have changed. Additionally, it is not clear what year or combinations of
years would be correct in signaling the recreational behavior stimulated by
water quality because behavior is probably largely affected by prior
experiences.

Since we are really explaining choices among sites of different quality,
our behavioral models depend more on the relative levels of ambient water
quality rather than on absolute levels; and if relative levels have remained
fairly constant, our behavioral models are likely to be quite good. Extracting
benefit measures from these models, however, must be done with caution since
the absolute levels of nitrogen and phosphorus readings used may not be
trustworthy y.

For recreational fishing the problem is in some waya a little simpler.
Here we use the catch rate experienced by the individual for 1980, the year
the trips were taken. There is of course a complex and uncertain chain of
relationships between improvements in ambient quality and growth in the
density of fish stocks. There is further uncertainty in the connection
between fish stocks and catch rates. These are largely, although not
completely, problems of biology and are not addressed here, but nonetheless
remain as imperfectly understood links in the system.

Restricting our comments entirely to the behavioral realm does not
eliminate these uncertainties and potential sources of modelling error. In what
sense is the catch rate in the year the trip. were taken a good measure of
quality? Fishermen may value higher catch rates but their demand (behavior)
for tripa this year may be baaed on catch rates experienced in previous
years. When the quality of the good is uncertain to the consumer, there may
be one eat of quality indicators that stimulate demand and another which
affect the benefits derived from consumption. Further, there is no guarantee
that catch rate is the only (or moat important) variable which determines the
enjoyment of trips to catch fish. For example, catching one five-pound
striped baaa may be batter than catching two two-pound stripers.

In addition to the severe difficulties in inferring the relationships
between ambient quality, there are two other significant sources of error in
computing aggregate benefits. First, there is the problem of sampling and
non-sampling error associated with the measurement of the number of trips
per participant and the number of participant in each activity, M well as
measurements of exogenous variables such as costs per trip. The boating
survey is a good example of non-sampling error for trips This survey waa a
mail survey, so in a sense the respondents are volunteers. The return rate
was 70 percent. We have no way of knowing whether those who competed
their questionnaire. were representative of the boating population as a whole
or if there is a built-in sample selection bias.
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We have also used only segments of the total population in our analysis
of benefits. The boaters were limited to those who trailer their boats, the
fishermen to those who fish for striped bass and the beach users to those
who use public-accees western shore beaches. In the boating and fishing
analysis we have excluded non-Maryland households. In the contingent
valuation and beach uae analysis, only 20 percent of Virginia’s population wae
included and about 80 percent of Maryland’s households. In every instance, a
major portion of users is excluded so any estimates derived will be lower
bounda.

Another source of error in aggregating benefits across activities is
aggregation bias. This comes in two forms: simple doublecounting and
conceptual aggregation bias. Doublecounting occurs because a ● ubatantial
number of boaters also fish, and many fishermen have boats. The conceptual
aggregation biaa occurs because of the jointness of choice among sites for a
given activity and among activities. For example, the choice of visiting Sandy
Point versus Point Lookout may depend in part on water quality. Enhancing
water quality at both sites may only increase attendance at one sites making
the addition of benefits across sites incorrect. A discussion of this problem is
offered in Chapter 3, but both forms of aggregation bias are treated in detail
in Chapter 5 of the conceptual volume of this report.

Finally, we must remember that we have only three activities: boating,
fishing, and swimming. There are many other recreational and commercial uses
of the Bay whose value is enhanced by cleaner water. For example, our
analysis of fishing rovers only striped bass; fishing for species besides
striped bass (e.g. crabbing) is widespread and not covered by our analysis.
And our analysis of the effect of changes in water quality covers only
trailered boats, not boats at marinas. Many other, especially more casual,
activities are omitted. We have limited our analysis to boating, fishing, and
swimming because we could obtain data of adequate quality only for these
activities

Estimates

With these difficulties firmly in mind, we are prepared to hazard some
judgments on the magnitude of the aggregate benefits of improving the Bay’s
water quality. Cur approach is to present low, middle and high benefits for
the beach use (Chapter 4), boating (Chapter 5), and fishing (Chapter 6) and
qualitatively compare those benefits with the total benefits derived from
Chapter 3. Comparing the ranges of these independent sources of benefits
will help us to form a judgment, but nothing more, of the magnitude of
aggregate benefits.

Chapters 4 through 6 give benefit estimates for activities conditioned on
the computational method and the proportionate change in ambient quality and
catch rate. We adopt the convention of analyzing a 20 percent reduction in
nitrogen and phosphorus for boating and beach use and a 20 percent increase
in the catch rata for striped bass fishing. These changes should be
interpreted loosely as considerable improvements in the quality of the Bay
without attaching much significance to the absolute change in ambient
readings which would be implied. In particular, one should not interpret the
estimated effect of nitrogen and phosphorus as an “all else equal” effect. The
change in nitrogen and phosphorus is a proxy for changes in moat ambient
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determinantts of water quality so that the implicit assumption is that a range
of ambient factors may be improving. Further, to counteract the problem of
aggregating across sites for a given activity, we select as a pessimistic
estimate the lowest estimate of the benefits of improving the quality by 20
percent at the one moat important site.

Table 7.1 summarizes some of the estimates of aggregate benefita for our
groups of boaters, sportfishermen and beach users, translated into 1987
dollars. The variation from pessimistic to optimistic is provided by two
sources: variation induced by the method of calculating benefits (i.e., using
actual trips versus predicted trips) and variation caused by choosing one site
rather than the sum over all sites. Recall that because each site's benefits
are calculated assuming other sites' quality remains unchanged aggregating
these measures over sites will produce an upwardly biased aggregate benefit.
The pessimistic estimates for beach use and for boating are the lower of the
two estimates of the benefits for a 20 percent improvement in water quality
from Sand y Point for beach uae and Anne Arundel County for boating. One
site was chosen as a lower bound because wtth only one site all (upward)
aggregation bias is eliminated. The average estimates for beach use and
boating are the lower of the two calculation methods for sums across all sites.
The optimistic estimates are the higher of the two calculation methods for the
sums across all sites. For striped bass fishing, the pessimistic estimate is the
lower of the two methods of calculation. The sites have already been
aggregated for the fishing case, and as we show in Chapter 5 of the
accompanying volume, the nature of the aggregation bias in this case is not
obvious. The optimistic estimate is the higher of the two calculation arithmetic
methods and the average is the mean of the pessimistic and optimistic.

Table 7.1
Aggregate Benefits for Three Water-related Activities from a
“20%” Improvement in the Chesapeake Bay’s Water Quality

in 1967 dollars

Benefit Estimate
Activity Pessimistic “Average” (Mimistic

($ Thousand)
Public Western Shore Beach Usea 16, 853 34,658 44,960
Boating with Trailered Boatb 4,717 8,129
Striped Bass Sportfishingc 1,366 2,071

● From Table 4.6. Pessimistic estimate is the Method B value for Sandy Point,
the average is the sum of Method B values over all ten sites, and the
optimistic is the sum of Method A values over all sites.
bFrom Table 5.13. All per boater estimates expanded to 60,000 boaters “
trailering boats. Pessimistic estimate is the low value (Method A) for Anne
Arundel County, the average estimate in the sum of low values (Method A)
across all counties and the optimistic value is the sum of high values (Method
B) across all counties.
cFrom Table 6.4. Pessimistic value is the value using Method B, the “average”
value is the average of the pessimistic and optimistic value, the optimistic
value is the value using Method A.
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The aggregate meaaurea of willingness to pay for water quality
improvements are revealing for several reasons. First, regardless of which
benefit measure we use (pessimistic, average, or optimistic), the returns to
beach use are the greatest. This ia primarily because a larger proportion of
the population engages in come beach-going during the year than boating Or
fishing. Additionally, this group may be more sensitive to changes in water
quality than the boating-fishing group.

A second interesting implication of the results, although not obvious from
looking at Table 7.1, is the importance of regional variation in water quality.
If we were able to clean up the water around Anne Arundel County only, we
would still go a long way towards satisfying some of the human needs for
using the Bay. While we realize that confining a water qualtty improvement
program to a particular locality may not be technically or ecological y feasible,
any clean-up strategies which result in significant improvements in this region
of the Bay will yield substantial benefits.

A comparison of the behaviorally based measures of benefits presented in
Table 7.1 with benefit estimates derived from contingent valuation (ace Table
7.2) is interesting even though the valuation questions driving the two
analyses are different. All of the estimates in Table 7,1 are partial estimates
in that they account for only one activity and involve only ● ubaeta of the
population. Table 7.2 presents contingent valuation produced benefit estimates
associated with a broader but less precise hypothetical improvement:
improving water quality to an “acceptable” level. The subset of the
population includes those in the BWSMSA who found water quality unacceptable
for swimming or related uses.

Table 7.2

Aggregates Benefits from Water Quality Improvements-
Contingent Valuation

in 1984 dollars

Willingness to Pay for Improved Water Qualityb

Group Pessimisticc Averagec Optimisticc

($ Thousand)
User 47,254 67,582 87,870

Non-User

Total

18,446

65,700

23.556

91,137

28.733

116,603

● Population is the Washington, D. C. and Baltimore SMSA'sbWillingness to acceept tax increase to raise Chesapeake Bay Water quality from
a level unacceptable for swimming end/or other related activities to a level
acceptable for swimming.cThe average will ingness to pay plus or minus one standard error in est imate.
See Table 3.8.
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The numbers in Tables 701 and 7.2 give likely magnitudes for the annual
benefits of improving water quality in the Bay. The numbers suggest a range
of from $10 million to over $100 million, We know that there are numerous
random elements in all estimates. Further, we know that several activities and
populations have been omitted. But based on these numbers, it seems
plausible to estimate that the annual returns to cleaning up the Chesapeake
are at least of this order of magnitude. We have only the evidence presented
herein to make this judgment.

In conclusion, we recapitulate the premise. Society haa undertaken an
investment program. The nature of the program is the cleanup of the
Chesapeake Bay. The costs of the program include such things as sewage
treatment plants, funding of government programs to regulate and monitor
agricultural effluents, installation of industrial waste disposal systems,
restrictions on housing development, etc. The annual returns on the
investment program are measured by what people are willing to pay for the
improved services of the Bay. TMa is the dividend yielded by the public’s
investment program.

For several reasons, we think that the long-run benefits are higher than
the figures Tables 7.1 and 7.2 indicate. First, as people learn that the Bay
haa become clamor, they will adjust their preferences toward Bay recreation.
This is especially true of people who do not currently use the Bay and are
largely excluded from the analyaia. Second, the population and income of the
area have grown since 1984, and both are likely to grow more, increasing the
demand for and value of improvements in water quality. Finally, we have
ignored the value (both uae and existence value) which households outaide the
BWSMSA may have for the Bay. The Chesapeake Bay is a nationally prominent
resource. Its improved health is of value to many who will never use it.
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Appendix A

The Random Digit Dialing Survey Telephone Procedures

For the Random Digit Dialing Survey, three instruments (copies included in
the Appendix) were developed: a two-page screening form, an 1 l-page,
28-item questionnaire, and a Record of Calls sheet.

1. Screening Form

The screening form was intended to determine the eligibility of the
location served by a randomly generated telephone number. The number was
printed on a label affixed to the top of the screening form. Pay phones and
phones used only by businesses were not considered eligible, since people
answering ouch telephones would be eligible at their residence phone.. In
addition, if the household served by the phone waa not located within the
counties/cities making up the selected SMSA’s then that phone (residence) was
not eligible. Once an eligible phone (residence) waa identified, a member of
the household who waa 18 years of age or older waa required. If all
residents were under 18, the screening waa completed with ● member of the
household who waa 14 or older.

The screening form waa composed of five sections: an Identification
sections consisting of an area code, telephone number, and five-digit case
identification number, all printed on the aforementioned label; ● brief
introduction to be read by the interviewer which explained the study; a
screening section which waa used to eliminate pay phones, businesses without
living accommodations. and residences not located in certain specific SMSA's; a
screening status section to record the screening eligibility of the location;
a questionnaire status section to record whether or not a questionnaire
completed with an eligible person.

2. Questionnaire

The Random Digit Dialing Survey Questionnaire was intended to determine
the following:

Uae or intent to use the Chesapeake Bay for recreation during 1984;
Reasons fo r  nonuse;

Activities that the respondent (and his/her family) participated in
while visiting beaches;

Reasons the respondent or other members of his/her family do not go
in the water during visits to the western shore beaches;

Changes in swimming participation in the Chesapeake brought about
by change. in the water quality;

The respondent’s perception of the water quality in the

The value respondents place on the Bay and how they
improvement should be made and financed.

Chesapeake;

visualize that

121



As in the User Intercept Survey, a series of demographic questions
which will enable analysts to establish profiles of beach users and nonuser
were included in the questionnaire.

The Random Digit Dialing Survey Questionnaire waa also divided into
sections. The first, Identification, had space provided for recording the case
ID number from the screening forms the telephone interviewer’s initials, and
the date the interview was completed. The second section, as in the User
Intercept Survey, was a lengthier introduction to be read by the telephone
interviewer, which went into greater detail regarding the purpose of the
survey and contained statement informing the respondent of the voluntary
nature of his/her participation in the study and assurances of the
confidentiality of the data collected. The third section, Recreational Uae of
the Chesapeake Bay, sought specific responses which would: (1) enable
analysts to determine if and how the beaches were used and (2) what the
overall perception of the water quality waa. Thie waa followed by a fourth
and final section consisting of some 18 demographic questions.

Data Collection Methods

Two field interviewers were trained in Baltimore for the data collection of
the Ueer Intercept Survey on May 25, 1884. A Field Interviewer Manual was
developed (which is available upon request) and included quemtion-by-question
specification, probing techniques, confidentiality procedures, refusal
conversion strategies, and other measure● necessary to assure the collection
of standardized, quality data during the course of the field survey process.
Alao covered in the manual were: background information, assignment
information, sampling procedures and administrative procedures.

The final day of field work on the ueer survey was August 16, 1984. The
confirmation portion of the user survey was completed on September 1. The
following represents the response rates for the field work:

Table A.1

Response Rates for Beach User Survey

Sample Successfully Eligible Eligible Individuals
Individual screened Individuals Interviewed

463 414 408

( 100%) (98.79%) ( 100%) (88.55%)
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Of the 468 individuals screened, 60 were not administered questionnaires for
the folowing reasons:

Ineligible because of residence . . . . . . . . . . . 39
Refused screening . . . . . . . . . . . . . . . ...7
Language barrier-screening . . . . . . . . . . . . 6
Other . . . . . . . . . . . . . . . . . . . . . ...2
Refused questionnaire . . . . . . . . . . . . . ...3
Language -barrier - questionnaire . . . . . . . . . . 3

Regarding the confirmation portion of the ueer survey, 340 of the people
interviewed gave telephone numbers or come other piece of information
through which contact could be made to conduct a confirmation/intention
interview. Approximately 240 (71 percent) of these individuals were
successfully contacted during the time period allowed.

Training of telephone interviewers for the Random Digit Dialing Survey
started on July 23. A total of 11 telephone interviewer. were hired with three
of these spending the majority of their time making confirmation/intention
calls to participants in the User Intercept Survey.

As in the User Intercept Surveyt each interviewer received a copy of a
Telephone Interviewer Manual specifically developed for this phase of the
project, as well as copies of the Random Digit Dialing instruments. The
Telephone Interviewer Manual (available upon request) included question-by-
question specification, probing techniques, confidentiality porcedures, refusal
conversion ● trategiea, and other measures necessary to assure the collection
of standardized, quality data during the course of the telephone ● nvey
process.

Approximately 192 telephone interview. were completed with western shore
beach users. The remainder consisted of approximately 804 nonusers and 48
intended users. The following two tables represent questionnaire completions
per strata and final totals for screening and questionnaire status codes.
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Table A.2

Questionnaire Completions Per Strata

Stratum Cases Cases Quest. Quest. T o t a l Quest .
Number Avail. Assigned Complete P a r t i a l Quest. Needed Diff.

1 1,230 1,060 155 10 165 138 + 27

2 1,100 1,000 225 7 232 220 + 12

3 408 408 70 0 70 “ 77 - 7

4 1,014 1 ,014 96 4 100 112 -  12

5 820 820 171 6 177 158 + 19

6 1,560 1,560 2 9 3 7 300 295 _+ 5

Totals 6,132 5,962 1,010 34 1,044 1,000 -44

Table A.3

Final Telephone Result Totals for Screening and Questionnaire Status Codes

Eligible Identified/Screener Completed . . . . . . . . . . . .
Nota Working Telephone Number . . . . . . . . . . . . . . . .
Pay Telephone . . . . . . . . . . . . . . . . . . . . . . . .
Business Telephone . . . . . . . . . . . . . . . . . . . . . .
No Answer After Repeated Calls . . . . . . . . . . . . . . . .
Telephone Not Located in Bait./Wash. SMSA . . . . . . . . . .
No Eligible Respondent Available After Repeated Calls . . . .
Refused to Answer Screening Questions . . . . . . . . . . . .
Language Barrier O.... . . . . . . . . . . . . . . . . . .
Other . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Questionnaire Status Codes

Questionnaire Completed . . . . . . . . . . . . . . . . . . .
Questionnaire Partially Completed . . . . . . . . . . . . . .
Language Barrier . ...’ . . . . . . . . . . . . . . . . . . . 0
Questionnaire Refused . . . . . . . . . . . . . . . . . . . .
Other . . . . . . . . . . . . . . . . . . . . . . . . . . . .

1,108
2,866

13
843

11
10

203
9
3

1,010
34

63
1
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Appendix B

Telephone Survey instrument
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CHESAEEW BAY TELEPHONE SURVEY QUESTIONNAIRE

Conducted by Research Triangle Institute
for the University of Maryland

A. IDENTIFICATION

CASE ID 11111 I

Interviewer Initials

Date Interview Completed
& ‘1Date

B. INTRODUCTION

As I said ● arlier, researchers ● t the University of Maryland ● re current-
ly studying citizens’ use of the Chesapeake Bay. I will ● sk you some
questions regarding your recreational use of the Chesapeake Bay, parti-
cularly ● t the beaches. I ● lso have to ● sk some questions which will
enable the researchers to ● stablish profiles of typical users ● nd non-

users of the Bay. There is no direct benefit from taking part in this
study ● nd you have the right to refuse to ● aswer ● ay or ● ll of the ques-

tions or discontinue your participation at aay time. The information
that you provide will be combiaed with that provided by other people who
participate in the survey to ● ssure complete coafideatiality  ● nd your
same will aot be released or revealed to ● nyone other than authorized
project staff. The results of this survey may be helpful in ● ffectively
● llocating mosey to cleaniag up the Bay.



c. RECREATIONAL USE OF THE CHESAPEAKE BAY

1. Have you or ● ny members of your household used the Chesapeake Bay
for recreation in 1984?

No . . . . . .~ (m’fo Q. 2.)

Yes . . . . .~ (GO TO Q. 4.)

2. Do you or any members of your household intend to use the Chesapeake
Bay for recreation during the rest of 1984?

No. . . . . . ~ (GO TO Q.3. )

Yes . . . . .~ (GO TO Q.4)

3. What ● re the reasons you ● nd members of your household have not used
and do not intend to use the Chesapeake Bay for recreation during
1984? (CODE ALL RESPONSES GIVEN INTO-THE CA~-GORIES BELOW

CODE IF GIVEN

● ✎

b.

c.

d.

● ✎

f.

8“

h.

i.

(GO TOQ. 8.)

Not interested in water related recreation . . . . .

Unable for health reasons . . . . . . . . . . . . .

Coststoomuch. . . . . . . . . . . . . . . . . . .

Takes too mxh time to get there (too far to
travel). . . . . . . . . . . . . . . . . . . . . . .

Unacceptable water quality . . . . . . . . . . . . .

Toomanyjellyfish. . . . . . . . . . . . . . . . .

Too crowded . . . . . . . . . . . . . . . . . . . .

Have not had ● chance (too busy) . . . . . . . . . .

Other . . . . . . . . . . . . . . . . . . . . . . .



.

4. Whst ● ctivities did or will you (and/or members of your household)
participate in while using the Chesapeake? (READ EACH OF THE FOLLOW-
iNG~-I~ICATE PARTICIPATION FOR EACIi AcTIVIm.)

NO

a. Fishing. . . . . . . . . . . . . . . . . . 0 . s o ~1

b. Swinming . . . . . . . . . . . . . . . . . “ “.” IQJ

c. Boating. . . . . . . . . . . . . . . . .* ● o so “ El
—

d. Hunting. . . . . . . . . . . . . . . . ● ● “CO ● &l
—

● . Beach Activities . . . . . . . . s . . . c ● . ● “ ‘_!_!

f . Sightseeing. . . . . . . . . . . . . ● ● o= ● ● ● ~

g“ Other. . . . . . . . . . . . . . . . . .: . . . . m

5. This next question ● lso pertains to YOU and *Dbers Of
household. Durin$ 1984 did ● ny of you or will ● ny of you...
THE FOLLOWING. ) —

NO
● . Visit beaches. on the Eastern Shore of the

Chesapeake, for ● xample shores close to
Casbrid~e, Salisbury or Chestertown? . . . . . . . . m

b. Visit beaches on the ocean, such ● s
Ocean City? . . . . . . . . . . . . . . . .* ● ●

.~

c. Go swirmning from ● boat in the Chesapeake? . . . . ~

d. Go swiamin$ in public or private swiming pools? . m

e. Visit beaches on the Western Shore of the
Chesapeake, for ● xample beaches near Baltimore,
Annapolis, Prince Frederick or Lexington Park? . . . ~

(IF YES TO PART e., ASK f, IF NO TO PART ● , GO TO QUESTION 8.)

f. Durin8 visits to Western Shore beaches did
or will ● nyone ● ttend but not so

ainthewater foranyreason? . . . . . . . . . . . . 1

(IF YES TO PART f, GO TO Q. 6. IF NO TO PART f, GO TO Q. 7.)

(;

(

(~

(

(

(

(

(

(

(

(

(

(



6. What ● re the reasons
visits to the Western

you or others
Shore beaches?

do not go in the water during

Do (READ EACH PART AND CODE NO OR YES.)
NO

a. You or they believe the water is
dirty/polluted. . . . . . . . . . . . . . . . . . m

b. You or they believe there ● re too many
jellyfish . . . . . . . . , . . . . . . . . . . . “m

c. You or they have some other reason . . . . . . . . m

7. Can you tell me which Western Shore beaches you (and your family)
have visited in 1984 or plan to visit during the rest of this year?
(CHECK NO OR YES FOR EACH BEACH LISTED. )

8.

b.

c.

d.

e.

f.

8“

h.

i.

j“

k.

1.

m.

n.

o.

?“

q“

r.

VISITED
YEsBEACH

Sandy PointSt. Park.... . . . . . . . . . . . .;
FortSezllwood. . . . . . . . . . . . . . . . . . . JxI
BsyBridgeBeach. . . . . . . . . . . . . . . . . .~

HerringtonHarbor . . . . . . . . . . . . . . ...l~

Kurtz Pleasure Beach... . . . . . . . . . . . . . 13
Campllerrick . . . . . . . . . . . . . . . . . . .~

Breezy Point Beach . . . . . . . . . . . . . . . . . . m
Chesapeake Beach. . . . . . . . . . . . . . . . . .=

North Beach . . . . . . . . . . . . . . . . . . . ● !XI
RodandReelDock . . . . . . . . . . . . . . . . . ~

Point LookoutSt. Park... . . . . . . . . . . . . Ig

Elm’sBesch . . . . . . . . . . . . . . . . . . . . .l~

lforgantownBeach. . . . . . . . . . . . . . . . . . l=

Hiami Beach (Baltimore) . . . . . . . . . . . . . . ~

RockyPointPark. . . . . . . . . . . . . . . . . .=
Conrad’sRuthVilla . . . . . . . . . . . . . . . . ~

PorterNewPark . . . . . . . . . . . . . . . . . .m
Other (SPECIFY)

m



8. Have you (or members of your family who live with your) ● ver changed
your swinsuing participation in the Chesapeake because of changes in
the Bay’s water quality?

No. . . . . . . El (GO TOQ. 9.) .

Yes (stopped). . ~

Yes (started). . ~

a. In what year did you (or members of your family) last change
your swimming habits in the Chesapeake because of changes in
the Bay’s

9. We would like
quality in the

water quality?

Year. . . . . .

to find out how
Chesapeake Bay.

(46

● ✎ Do you consider the water
● cceptable or unacceptable
● ctivities.

m (4

people currently perceive the water

quality in the Chesapeake to be
for swiminS ● rid/or other water

Acceptable . . . . . . . ~

Unacceptable . . . . . ● m
b. Do you believe the water quality varies ● t different beaches

● ions the Western Shore of the Chesapeake?

No. . . . . . . . . . . El (GO ?0 CHECKPOINT I.)

aYes . . . ;. . . . . . 2

c. (IF YES, SAY:) In genersl, which statement best describes your
beliefs?

The water quality is better North of Annapolis . . ~ {:

The water quality is better South of Annapolis . . ~

INTERVIEWER CHECKPOINT I

REFER TO QUESTION 9.A. .

WAS m WA~R QuA.LI~ IN ~ CHESAPEm RATED AS UNACCEPTABLE?

No . . . . . . . . . ~ (00 TO Q. 11. )

Yes. . . . . . . . . ~ (GO TO CHECKPOINT TABLE.)

(4

(5



CHECKPOINT TABLE

ENTER ~ LAST DIGIT OF THE CASE ID NUMBER HEW.

CIRCLE AND
IF THE LAST DIGIT IN USE THIS AHOUNT IN
THE CASE ID NUMBER IS QUESTION 10

1 . . . . . . . . . . . . . . . . . . . . . . . .. $5.00
2. . . . . . . . . . . . . . . . . . . ● . . . . .$10.00
3. . . . . . . . . . . . . . . . . . . . . . . . .$15.00
4. . . . . . . . . . . . . . . . . . . . . . . . .$20.00
5. . . . . . . . . . . . . . . . . . . . . . . . .$25.00
6. . . . . . . . . . . . . . . . . . . . . . . . .$30.00

. $35.00 “
L ::: : : : : : :: : : : : : : : :: : : : : .$40.(30
9. . . . . . . . . . . ● . ● ● . ● . . . . . . . . .$45.00
0. . . . . ● . . . . . . . . . . . ● O ● , . . ● .$50.00

10. You indicated that in your opinion the water quslity in the Chesa-
peake is unacceptable for swimins”. Uo”Uld you be willing to pay
(AMOUNT FROH CP TABLE) in ● xtra state or federal taxes per year, if
the water quslity were improved so that you found it ● cceptable to
swiB in the Chesapeake?

No. . . .“. . . JzEi
Yes . . . . . . ● zl
Don’t know . . . . m

D. BACKGROUND INFORMATION

11. The next few questions ● re ● bout you ● nd your household. How many
of ● ach of the following types of people live in your household?
(READ EACH OF TJE FOLLOWING AND ENTER TIE NUMBER OF EACH TYPE. )

8. Adults (age 18 ● nd older) . . . . . . . . . . . m 

b. Children between the ● ges of 14 ● nd 18 . . . . . I I
c . Children underageof14 . . . . . . . . . . . u 

12. What best describes your status in the household?

a. Grandparent. . . . . . . . . . . . . . . . . . . l=
b. Psreat . . . . . . . . . . . . . . . . . . . . . ~

c. Child. . . . , . . . . . . . . . . . . . . . . “m
d. Other relative . . . . . . . . . . . . . . . . .~

e . I live ● lone or with unrelated individuals . . . l=



13. How many years have you (and your family) lived in either Maryland,
Virginia, or Washington, DC?

Number of years . . Ill

14. Do you or any other members of your household
INGj... ‘ -

● ✎

b.

c.

d.

‘e.

f.

15. Are

~

a boat?. . . . . . . . . . . . “ ‘z
a boat trailer? . . . . . . . . . ~

fishing tackle (rod, reel,
tackle box, etc.)? . . . . . . . T

a recreational vehicle (RV)?. . .~

● swiming pool? . . . . . . . .=
Other recreational items (SPECIFY)

you one of the principal wale ● arners in your household, ● wage
● arner but not the principal wa8e earner, or ● re you ● homemaker, ●

student or retired?

● . One of the principal wa~e ● arners in the family . . . . . .~

b. A wage ● arner but not the principal wage earner . . . . . . ~1
—

c. Homemaker. . . . . . . . . . . . . . . . . . . . . . . . . IQ

d. Retired. . . . . . . . . . . . . . . . . . . . . . . . . . Ig

● . Student. . . . . . . . . . . . . . . . . . . . . . . . . .~

f. Other (SPECIFY)

ITI

INTERVIEWER NOTE: ASX QUESTIONS 16 ~OUGH 19 IF CODE 1 OR 2 IS -D IN
QUESTION 15 OTHERWISE GO TO QUESTION 20.

16. How many hours do you usually work per week?

Hours . . . . . . IT
17. How many paid vacation days will you have ● ltogether in 1984, in-

cluding those you’ve ● lready taken?

( l - 2

(3-4

(5-6

,-,(:)

(~-.l

/- - 
,-. -Vacation Days . . ‘rl



18. For ● typical recreational outing, if you did not go, could you work
● t some ptyins job instead?

No . . . . . . . ~

Yes. . . . . . . ~

19. If you could have worked, what hourly wage might you have been paid
specifically for the hours you worked?

a.

b.

c.

d.

● .

f.

8“

h.

i.

J*

20. Are

$3.35/hour . . . . . . . . . ~

$3.36 - $5.00/hour . . . . . ~

$5.00-$7.50 . . . . . ..m

$7.50 - $10.00/hour . . . ● m
$10.00- $15.00/hour . . . .~

$15.00 - $20.00/hour . . . . ,= “

$20.00 - $2S.00/hour . . . . ‘~

Over $2S.00/hour . . . . . . ~

Don’tkmow. . . . . . . . . m .

Refuse. . . . . . . . . . .~

there ● ny (other) major wage ● arners in your family?

No . . . . . . . ~ (W TOQ. 25. )

Yes . . . . . . . ml

The next few questions ● re ● bout the other major wage ● arner.

21.

22.

23.

How

Hw

For

many hours does he/she usually work per week?

Hours . . . . . . II

(

(

/

may paid vacation days will he/she have ● ltogether in 1984?

Vacation Days . . I !

the typical recreational outing, if he/she did not go could
he/she work-at some paying job inste~d?

No . . . . . . .~

Yes’.......!=



24. If &e/she could have worked, what hourly rate would he/she have been
paid specifically for the hours worked?

● ✎

b.

c.

d.

e.

f.

8“

h.

i.

jt

—
$3.35/hour . . . . . . ...&

$3.36 - $5.00/hour . . . . .=

$5.00 - $7.50 . . . . . . m

$7.50 - $10.00/hour . . . .=

$10.00 - $15.00/hour . . . .=

$15.00 - $20.00/hour . . . . ~

$20.00 - $25.00/hour . . . . ~

Over $25.00/hour . . . . . ● m
Don’tknow . . . . . . . . . 1~

Refuse. . . . . . . . . . . IT}

25. We need ● n ● stimate of your household’s income for ● ll of. 1984. I
will read ● series of income categories. Please stop BS when I read
the cate80ry which best describes the total smouat of income ● ll
members of your household will receive during 1984.

INTERVIEWER ~CICPOINT II

ENTER TNELAST DIGIT OF TIE CASE ID NUPIBERIERE.

IF TIE LAST DIGIT START READING THE
IS ANSUER CHOICES AT

1,3, s,7,9 . . . . . . . . . . . . . . . . . . . . . .a.les~h;c~oo

2,4, 6,8,0 . . . . . . . . . . . . . . . . . . . . . . l.over$loo,ooo
AND DESCEND

● ✎ less then $5,000 . . . ~, g. $50,000 to $60,000 . . ~

b. $S,ooo to $10,000 . .~ h. $60,000 to $70,000 .
●  m

c. $10,000 to $20,000 . . ~i i. $70,000 to $80,000 , .~

d. $20,000 to $30,000 . . ~ j. $80,000 to $90,000 . . != -

● . $30,000 to $40,000 . . ~ k.’ $90,000 to $100,000. . ~

f. $40,000 to $50,000 . . ~ 1. Over $100,000 . . . . ,ZL

Don’tknow . . . . . . . ~

Refused . . . . . . . .=



26. CODE SEX
female or

BASED
male?

Female . .

Hale . . .

ON NAHE, PREVIOUS ANSfiRs/MS OR ‘SK: ‘re you

. . . I l l

27. Which racial group

White . . .

Black . . .

Oriental .

.

.

.

do you identify

. .

. .

. .

.

.

.

.

.

●

.

.

.

.

.

.

.

.

.

.

.

.

.

.

●

.

.

.

.

.

.

.

.

.

Other (SPECI~)

.

.

●

.

.

.

Refused. . . . . . . . . . . . . . ● ● “

Don’tknow . . . . . . . . . . . . . . .

~COLS. 28-73 = blank ~
i COLS. 74-80 = CASE 02i



.

28. ● . This is the last question. We would like to send short ques-
tionnaires about the Chesapeake Bay to people through the mail.
We would include ● postage paid ● nvelope to return the completed
questionnaire, so it would not cost anything to mail it back to
us.

Would you be willing to receive and complete such a
questionnaire?

No. . . . . .~ (GO TO C.)

Yes . . . . .~ (GO TO b.)

b. What is your mailing ● ddress?

(VERIFY NAME)

(P.O. Box/Street number ● nd name)

City State Zip

ENTZRCASE ID NUMBER
lit I I I

c. Thank you for takin~ time to ● nswer our questions. Your respon-
ses will be very helpful in determining the status of swiuming
● nd other ● ctivities on the Chesapeake Bay.
IF YES TO 28a. ALSO SAY: When the questionnaire comes throu8h
the mail, please c~lete ● nd return it ● s quickly ● s possible.


